Microtubule alteration is an early cellular reaction to the metabolic challenge in ischemic cardiomyocytes.
Cytoskeleton damage, particularly microtubule (MT) alterations, may play an important role in the pathogenesis of ischemia-induced myocardial injury. However, this disorganization has been scarcely confirmed in the cellular context. We evaluated MT network disassembly in myoblast cell line H9c2 and in neonatal rat cardiomyocytes in an in vitro substrate-free hypoxia model of simulated ischemia (SI). After different duration of SI from 30 up to 180 min, the cells were fixed and the microtubule network was revealed by immunocytochemistry. The microtubule alterations were quantified using a house-developed image analysis program. Additionally, the tubulin fraction were extracted and quantified by Western blotting. The cell respiration, the release of cellular LDH and the cell viability were evaluated at the same periods. An early MT disassembly was observed after 60 min of SI. The decrease in MT fluorescence intensity at 60 and 90 min was correlated with a microtubule disassembly. Conversely, SI-induced significant LDH release (35%) and decrease in cell viability (34%) occurred after 120 min only. These results suggest that the simulated ischemia-induced changes in MT network should not be considered as an ultrastructural hallmark of the cell injury and could rather be an early ultrastructural correlate of the cellular reaction to the metabolic challenge.